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RULES FOR FORECASTING THE CREST STAGES AT VICKS- 
BURG, MISS., BASED UPON THE STAGES AT CAIRO, ILL. 

By HERMAN W. SMITH. 

[Washington, D. C., October, 1920.1 

Vicksburg ib 602 miles below Cairo. The velocit of 

and at a &-foot stage it is about 4>7 miles per hour. This 
would give the time for stream flow from Cairo to Vicks- 
burg as G days for high stage and about 8 days when the 
river is at 25 feet. 

Figure 1 gives the time intervals for the travel of the 
crest stages from Cairo to Vicksburg for a large number 
of crests from 30 to 55 feet at  Cairo. It will be seen that 
the time interval of the crests between the two places 
does not decrease with the higher velocity of stream flow 
at higher stages, but the higher the flood crest, the lon er 
it takes for it to reach the lower station. This is proba E ly 
due to the damming effect of the overflowin of the river 

from Cairo to Vicksburg is 8 days, and for a crest of 50 
feet, 20 days. 

The character of the rise has a marked effect on the 
time interval for the crest. When-the rise is rapid at  

the current a t  a 25-foot stage is about 3 miles per % our 

banks. The average time for a crest of 30 B eet t o  travel 

FLOOD PREVENTION IN THE MINNESOTA VALLEY. 

An abstract of the report of hlr. E. V. Willard, Minnemta State 
Commissioner of Drainage and Watera. (Inve3tigation b Mr. Adolph 
F. M-eyer, consulting engineer; report obtained througi courtmy of 
5lr. H. W. Richadson, meteorologist, Duluth, Minn.) 

Some of the conclusions reached by Mr. Meyer are as 
follows : 

(1) Material reduction of devastating floods in the 
Minnesota River Valley is possible, but some lands must 
be sacrificed for the benefit of othep. 

(2) No substantial protection can be accomplished by 
either levee construction or channel improvement. 

(3) Flood protection must and can be accomplished by 
reservoir construction. 
(4) Protection of the valley lands from all floods, 

includin those extraordinary ones of rare occurrence is 

(5) The protection of most of the valley lands from 
frequent flooding is possible and worth more than twice 
what it will cost. 
(6) The best paying pro'ect is that which protects the 

expected to recur, on an average, once in 10 or 15 years. 
(7) Automatic retarding basins are not Dractxable 

not wort B what it would cost. 

valley lands from all floo d s except those which may be 

u 
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on th; Minnesota River.* Manuall 
controlled reservoirs must be us td  

(8) No satisfactory reservoir sites 
are available, on the tributary 

e "  streams. 
3 (9) Three large reservoirs with 

a total capacity of eighteen and one- 
half billion cubic feet can economic- 
ally be secured for flood prevention 
purposes in the valley itself. 

&yam I , Oidymm R (10) Although the reservoirs pro- 
5:. water during extreme floods, the 

e , ,! ,! II zz z, /,- ,o !o 1 ,., structures themselves must be able 
to safely meet extreme flood condi- 
tions. 

(11) Practically all lowlands in 
Cairo and then falls rapidly, the crest will reach Vicks- the Minnesota River Valley, aggregatm about 100,000 

sustained at Cairo after the crest has reached that lace. average. 

Figure 2 shows the relative height of the crest stages, rially benefit over 60,000 acres. Large additional areas 
Cairo and Vicksburg. will receive minor benefits. This does not include 

Above 30 feet the average crests are about the same prairie lands to which the valley furnishes ditch outlets. 
at the two places, but there is a ran e of about 2 feet cn (13) About 20,000 acres of agricultural lands lying 
either side of the mean for st ea be B ow 50 feet. within the reservoirs will be depreciated because they 

will be flooded more frequently than a t  present. (This 
reaches that place, the crest s e at Vicksburg will be area does not include areas classified as lakes, ponds, 

foot, but it may be as much as 2 feet when the crest is the surveys of 1909-10.) 
below 50 feet. (14) On the basis of the available data the cost of the 
When the streams below Cairo are high and deliver proposed project is estimated at nearly $2,000,000. 

their crests in time to meet the crest from Cairo it will (15) Mmnesota needs to appro riate funds for topo- 
increase the crest stage at Vicksburg, sometimes by as 
much as a foot or two. 8 6 )  All three reservoirs f e r e  proposed must be 

When the rise at Cairo is long sustained and the Missis- planned and operated as a single system or full benefit 
above Cairo, the crest stage at  Vicksburg will not be denved therefrom. 
be from a few tenths to as much as a foot revention 
Cairo. With a crest st e below 50 feet 
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I ,  -/ . I -0' I I  posed can not retard all the run-off 
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Fm. 1 end 2.4- relations, Cslro and Vioksbwg-tlme at left, erest at right. 

burg from 2 to 8 days sooner than when the rise is long acres, are now flooded a t  least every o t% er year on an 

The higher the crest the longer the crest will be de P ayed. 

When the river falls rapid P y at Cairo after the crest 

(12) The flood protection works proposed will mate- 

lower than at Cairo, generally v roni a few tenths to a sloughs, or marshes on the Government maps based on 

gra hical surveys and hydrolo 'ca Y observations. 

urposes and not for power or navigation. !F hey must 
sometimes be as muc ?% as 2 feet, if the { e  operated as intended in order to be effective. 

(17) The reservoirs proposed are for flood 

1 Bulltin of 1L Afl!ia&d BRginerring Societies o/dClnnraota, December, 1920. the Ohio are high. 


